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"~ (57) Abstract: There is provided an imaging device capable of dynamically allocating an output image in a dynamic range according 
^""j to an object. The imaging device includes: an imaging element (131) for imaging an object; a signal processing section (133) for 
^3 combining a long-time exposure image having a relatively long exposure time imaged by the imaging element and a short-time 
exposure image having a relatively short exposure time imaged by the imaging element, thereby creating a combined image having 
~2 a relatively wider dynamic range than the dynamic range of the long-time exposure image or the short-time exposure image; and a 
^f-^ control section (137) for compressing the combined image and dynamically modifying the distribution ratio of the high-luminance 
^5 dynamic range and the low-luminance and intermediate-luminance dynamic range among the dynamic ranges of the output image 
f^) output as a video signal. 
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mw\zm~rz>. 
10 nm&m 

ffim.mW\t, CCD (Charge Couple Dev 

20 x\t, miE^mm^n^nxh, nmteziz&^Tfe, ^titet 
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5 Hffet&'&Jfc'r* £ £ D , ^-r 3*5 y # 

v > v <Dm^wm*Wim~%mt£mmmw. C7-r f^-t 3-5 y# w>>?:*j 

±187^ F^-r^^^^^>^*^^^<t w ^^< 3-5 

&vtz^m&, mtim&o?^ 3-5 ? * v>^(Dd*.^®^s^^fJ^ 
T^n&m^M-^te^ft-fr-f , ^nfc&^m^©^^^ 3-5 ? 

20 

mtzWimm^t, mm.mTiz&vmmt£nfcmytmmmmmiz&^ 

25 4>&< t fefiWfW«^lffl»Xttfii^ra«^®lfe©^ 3-5 
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^fctefemm?^ j-^ v % v > z? <d e% t>fr\zm.fttt z>m& * , mm\z 

umznfcm&&£fcft\zmnmm&iz£ii?>2>m^rgLififc< > ut^ 
itt^oxfe, miEteMftmnrizm&iizmm-zn, tc^i^iofc 

mm^fe, 'pu< £b-&i8.mm\z£itbz>nmmi$c.\z)fcVT, mmm? 
-r^-s v z v > v ti&^wm.? -< ^ v$ u>i? t<DMftm-&$:, mm 

20 mmwKDotmmmmmtfM'pv, m^mm\zu^r^m^, mmm?^ 

mwmt, <e>f$,mm&*kf&'£n%z:tiz, mmmy-t -r^y z v>v 
25 iz&v, &mwm&2imznz>rczs\z, mjEU^-i-r^y^uy^om. 
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-feBJ^^g^ (^i^^M^) o^lfrfcj&UT, ii^fiJ^^»j^{c^M-r 

maws, th&mmmizstbzmmmmMizjfoVT, mmm 
20 mm) <D&W)\zmvT, Mfrm^zmm\z^'?z>z\£tf*jMtf3iZ>o 
mrnmt, '>u< h %&i&mmz&®%fc*mm.mmzmvx, mm 
MfflMfe, mnmy-c ± ^ y $ v > v tmmm^mm.y-< 1- s v z v 
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m^mmmnu^j^(Dmm\zz)^x\tmmmmytmmf)^'mn^n, w 

15 T%J;^o 

<D&*mmj£ffim&£&frmisnz&v\zm!&i'X%&^o 
25 t^mmm&mmxfc&^mmE.ffiftmitzm-zsg, ^mmm 

<ommmnu^jvz:t\z, EEffizti%>rc#>izm^*>n%>'>'te< thmm 
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m i *^i©fii:^^5 7'r h^-t ^-s ^ ^©usi&tfjfc: 

15 ^t^Dfi'lT^S. 

n# ft; & 3i © « b§ * ^ -r k m m -v & & . 

20 B7tt, *^lte©^»K:^^S^^ffia«F©lil*fe©Affl*«ptt©«B& 

Ei 9 ^^^©^Jifc^^S^NPIWfliJfcH^©^^^^^^©^ 
25 KD«^tlik^h^7AT$5, 

lion #^ifc©jB»fca>a>sffi#®ife©AW#Wtt©*efi£**r 
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Bint *mm<Dj&mzfrfr%mt)m&<DAmt>&&<Dm&%ix'? 

io £*t, *mw(Dn mfommoMniz'o^T, mnrnm^mmv^^B 
wmizmw-t&o uTomwvitfWittmmiz&^x, mm—om 
m&?$mj$*m^%ffii&mm\z^\,*T\t,m-fc j %*tt~?2> z.t\z& 

(1. V-i F^W^ vV U>zS% *?\Z~DUT) 
Ifgl^, HI 2 iC^T<fc 5 tc, 09*.fcri«5e©Sra©l$IBI#fc, SS12 

2 atttfr£Srtfc:fcv»T»fc-raj#£, i^Iu^tsak 120 
3ffa£\s-cmytmm&&t>i£z> t, aw 1 2 0 «t o %>§ii£v^ 1 2 2 © 

25 KW&^eaitfLTL^S, 

^ 1 2 2 £ D fcffl*#«£l*V:>Alffl 1 2 0 <Dmm& &. AMI 
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2 0 <fc t> feffi^ttKHESUSK 122 ©»ffi*Tf©j£teiBfcfcfc*^'r ri- 
al 7^1/>y$, 5 ££a*|4j5fe&v>fcg>T&5. 

5 K:<fc 9 , m 2 K^Ti 5 fC, «E2£#£: UTAFbI 1 2 0 K*3fcSJp£i8!jt 
UfciLTt), & 1 2 2 ©SB^fceatOM*?", l®iSJ;<®ttbTS4 

mtm^m&£&&&(.'r2>x&<Dmz, mm^-mzmm^^^xmmm 

15 D XMytm&mis < i^>$t§ND (Neutral D 

ensity Filter; ftMiiif 7 4 ) © «k 5 

m i iz^iru-i FD^^7i o 2 — j&WKfliv* sn* ^ 

«^L«, £Sfr&£©j£§it©fflAn, £&«3£ffiJtm©ffiJi©fc8&K:3S 
25 5I5I8&fc£, B*, £lfflfc£*|fe<*ftSI$|itl#te«fct)^-f y Z V> 
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^^^^ ^^ps^^n^v^ 

Mffliap ic^f^-r § & & z> m \z ps^ $ n& ^ . 
m 3 fc^-r<fc 5tc, #n«©j*iRte#j&>*»7-r kd#*^io2«:, 

10 3fc#«,fi 130i, ft**? 131i, M^SSS 132i, fs^^ia^ 
133t, ffi^gPl34<h, TG135t, EVR136i, V< 9 D 

3 8i, IBilfrl 3 9i)5^I^$n§. 

15 o, nd ;i^fc£at#tf e>ns. ami, 

3fc**fii'3osaaifc3!6ii, i 3 i ^D&sn, mm.m 

mz&mznza s^Wpnoa, v< n > i 3 7 fc«k d^sb 

Aftfffliaft 1 3 8 *^lt, W;Ui U>X©*fc9&£**ffl1ttP$ns. & 
20 ft**? (fttrAWX) 13 1ft g3te®fc 2&7c8JfcRW-Snfc 

tf, Itif 13 1ft, ^6a5CCDftt'0H#»«f/H7^ 

25 mmmffii3 2\$, jitif 1 3 i^ccdt^^i^, n^m^i 

3 1 fc<fc Dffi#£ns±gBli«MB#&£fe&, CDS (correla 



WO 2004/030348 




ICT/JP2003/011923 



10 



ted double sampling circuit fBKi 2 It 
it>^U>^) OlICiDy-fX (if) £M4>£i3r^, 

5 -f>ii) -r-5^«)(cfij#^^fc-&, i^Mw 1 3 3 \zmm-?z> 0 

c5 D , Z\<D S -1 X&Wt'J>'£- : &Z> Z. iz\Z£ V , CCDClfMt^n 
Ut^y CCD0FD (7D-f^f >^T^f 7a-y a » 

i^Ml 3 3«, ^$<^itT2 0©^D7^^&MSn§, 

mmmytmm<Dmytmm\z-o^x\t, mm-r^^^i^izmcxm^ izm 
fe*smx»$> z> .m^mmm? u y 2 1 4 0 t^^xtt^s^ts. 

7A--f V- (aperture) ©MS, ®.^&\z<£%.nz> "6" £ 
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s zizm^mmm 133 ra,4>ft< t%®.mi$ 143 

tilitlU 13 4tt, ±fEff ^M3S& 1 3 3 OMS^, -ff-^MS^ 13 3 
10 T3o 

TG ^ >^i* 13 5tt, 0il*.fe£C CD&£<Djt# 

fH^l 3 lt:M^A^§4^t§, #J;U;«H3fc3i<Dfca604*BA 

;i/7,^^^$n^>o ±SBT G 1 3 5 \Z <£ D , 13 1 £1E»J 

15 ^>"r y&mm) ttf °Sm £t£Z>o 

liif i 3 KoiiciKao, m^utr B i^*B^w^s^s^^ 
mytmmt, mytmm^mM&o\zm^mmmmytmmt^m^'r^ z l 

EVR (m^#U^-A) 13 6(i, 7 £ i?&)Vfimfciz\z£. D SSia-fit 
Fpfflm®& 1 3 8 &££f|i!lp-f£o l/fc^^T, EVR13 6fei*tI.k 
25 EVR 13 6^, * * U & £ ©iBH^IS: £11 ^. 0 , «iHC#$ 

off t^oxfe^M^tifcmii^^^ifr^ £ <h^-e#^>. 
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5 ±I2MMS 13 2, «#&SIR 133,TG135,EVR136, 

7*5 y £ 1/>>>7J *7X*&Z>MmmW 102 ©S^F^S^H# (Ion 
g) RtXS«pffl«3teHlfe ( s h o r t ) • fc«> ©JE*!** 

10 tt«S£#JEt5. 

$ e, c^n > 1 3 7 1 /f (^aw 71-7) " & 

^LT, ligil0 2OMi:©iI<5: ) St*««lt5fc 
&©ffl1W5 J -:?&££fflSK:&£M?*s;i££<fcD»«&Bl 0 2 
fflWi»rtl£&S. ±IB "KM I / F " fcfc, 1 0 B a s e 

15 -Tfcl/<»10Base-2&£©Ethernet i^mMW , 
EIA- 2 3 2, SfcttE I A-4 8 5 &£*«ftf 5tl5. 
IB^«#13 9«, 0H;Lfc£, itg«10 2llib5^©aiH^ 

mmn 1 o 2 &«!jt!?-s#:i— ifa*£*tiE. AEfc2«»««j£T?TtBfc:x 

IB^i«#:13 9«, 5 s - * 21 £ TfEit pJ#g& R O 

M, *&Wffi*fc«fc 0 5 s — *&H3«XK*^ST£ C£#WffifcE E P R 
OM (Electrically Erasable and Pro 
g r a mm able ROM) & ££#>J^TS £ 
25 (2. 1 i^ijai^Dy^l 4 0) 
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B4fcfe^T, ^-f 3 > 1 3 7 *t*5S6W©ftjH?au^*t 

10 B4t*tJ:5l:, itWI^n^i; l 4 Ott, *>TS>ywiSEffl5 
Hit, ^7>^il4 2t, $i$tg&143<h, M^144t, 
JE«5pJ»»mcaR 1 4 5 fc, JBE»«1.4 6 t*>&*JfcSn*. 

^ >ifm^^ i 4 i k, mmm^ 132 £>£-*n&s^-f a > 
nui fcfcttsrafflfc&ste^TRWf*. 

#lf«t (1 o n g) &£trfil$lffle ft Hi (long s i g n a 

1 ) t, mmmmytmm c s h o r t > &&tfm.mmmytm®.m j ?ir ( s 

20 hort signal)mWl3 2*^, H^taD, lo 
n g £ s h o r t ^Stl^^nfc^lTj 4 ic^i" 10®;U(i 

B&) £j;t>, ^-r a i 4 i ^*@5a~@5 

tSl^fKI^Iiif t^AASnSi:, >^i^^gi5 141S, 
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M^a^m-^) , Else (mb#f^s^®#{s^) \z*k~r& ? \z, 
gg& 142 fc»j4r icm^-r^o 

14 4 id*5^T, SNfffiI»3t1iI»tSl^ra*^1Blfei: £ 1^ -f & <D Hi 

ioTOUA-xi^D, &i&mw&mmw\zmM-r & zLWnsmiz 
)k\zz 7>7mmu i42ii, mmmmytmm^nmmmmytmm<D 

m&x.ztmmmmytmm*&j&ffi 1 4 4 143 <hfcm#-r£o 

tfc&SB 14 314, * 9>:/«lS«B 14 2 ^&tH*Sn**I^Mfli^lif 

25 mm^Rzsmmmmytmmmn\z'D^T, aomm, m^mmxti^n 
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5 ©-&^(D^##-r > h (swi tch point) 4ft 
46t, JBE«tflJ»tH|tffil 4 5 tfctil*$ns. fc*5, 14 40) 

15 -?^3>i 3 7fj, i 4 3 v^mmmytwmmntMmm 

20 T-Tn>13 7«, JigBtfc&gBl 4 3^£m#bfc4ft&sgm&£<z>i§ 

t LTm^j$n^£ti^®#©^-r * ^ u >>>\z£>tf ± 
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mstimm^u y? 1 4 o (D&mmmzmmznza sfc, &mm&\*. 
EEmmm <gs) t&*wms.mm& (gd t^si^ns^, a> 

JEE#ffiJ#if-^g& (Compresseion Gain Calcu 
1 a t o r) 145«, ntc&l&mmofcMm, 7^3>137 

10 ^&^«*nfc±«BBE»f(I# (l«»ftJE»*J# (Gs) 

(gd ) i^s-^viT, jzm-r&nmmnuuvztvmm&ffi 

15 JEEUBBB 1 4 6 fc*. A^^n^>±IB«^JE^IfiJ#^S^#, 1 4 

mm*., mwzomn'&mm^uy ? (0^**r. ) tcitsns. 

±lBfema© 5 t3#>TM IEte, Mi(tCRT(Cathode R 
ay Tube, g^Hf) # >T#ft/^8£> e>nTV>5 fcg>, 
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(3. iiiti o 2 (Dmmmtimm 
mz, jtiaock^ izffij&tsnrcm&mw i o 2©iiffcm#»fis©sfc;!fc 

(3. 1 Itgll0 2i:^(t51MI (S16 0) ) 

5 03, 04, ® 6 £#BRb;&:a*&, it^ge 1 0 2 ©m^^3g 

Sf7-f H^t5 y^A/5T?*«It81 1 0 2 fi, 0 6 fc^T 
aMfc3HPi 3 l lU^^^jlMlts (S l 6 0) . * 

&&%>Miz:mfet<ti'r, mx-tx, ccD^fcjifif i3U2iffl 

±IB^#MS (S 1 6 0) Jf&sli^l 3 l/^£>ffi#£tl, 

m a one) hmmmmytmm ( s h o r t ) tw, m 4 iz^rm^- 

25 mmffi 13 3 ©^■^■tuMS> r a y #14 0<D^-C 5 >;?i«g& 14 11: 
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ng) tmmmmytmm (shor t) t^m^m^tita^^, %lij<d 
mmm^oxii^^ ^y^^m^K), ^mz?^ % >>fmm^ 1 411: 

5 (3. 2 Itgll 0 2iI*(t§Mj!!ia (S16 2) ) 

mmmytm&£.%\* \zmji'&, ^ ^>y°mmui 4 2!:AA$n§« ^ 
^ >y^as^ 1 4 2 \z&^t, % =7 y^^mvr^, ^mmmytmm^ 
&zsmmmmytmmz, tkwn& 143 t&i&i® 144 iz^n^nxtrnz 
10 n&„ 

ft^r B i®^iii^*5«ttxmB#r B im^iii#^ > ^i^gu 144 izmmznz 

^^§514 4«, SBt^^^1H#^J:r>*@Ptr B 1®^lii#C^&m31 
(S 1 6 2) £ff 5. 

15 162) ^.fco, 09*fcf, &mmm%mm.<D&mm.m m^onztenz 
m^m, mmmmytmm<D&mmm^u^)\>'\z&\-tz>m^rm, &mmm 

m mytm Hi© nm.mn v ui <d m © ^ & a & m^-r % a 

±IS^^^a (S 16 2) <D&>%LBM:lzm~3^T, Y^>137tt, 

itLa (wmmmm^u^jv) t, mmmmytmm^z^^^^mmm 

(3. 3 0 2 fc43frS<&ffc#L« <S 1 6 4) ) 

25 Mil (SI 6 2) ^Ct^-^^ 1 4 4 iC*5ViTfiNf^e^lli# 

ti^M^Btt©^^! (S 1 6 4) ^ff^n, 
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§ns, -s-j&gB 144ft, v^3>i37 frBmmznzmm, mx.& 

L a&t'OfiCS^^Mi (S 1 6 4) *ff 5. -gS-J&^SI 

#^lfc©^«Bfc?&>jO>S£j*&Slfc«,ilO#JJW > MSw i t c h p 
5 oint) £S*P£LT, -ftj**^ > h«fc t) t><aVi»m##l^^;HC3 

>Mc:^v>TBag§*rs. H7ft, *nm<Dmm\zfrfrz>&m® i 

m 7 IZtkT&S iz, M^f^S^H^ (s h o r t) OXHiA^ttttS 
15 mmAltitlWfti 1 7 OT&D, MIIIftftlB* (long) ©AtlJ*# 

ttttinfflxtH^ttti 7 ino, vkmm^tvxm^mwffi 1 3 3 

te&Hl 7 ^J£8B 1 4 4 fcA:fc£*l<5®*fc«#<Z>» 

20 t. 
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witch point (9J#5iW > h) £S*P£ IT, 0r£©|il## 

$ 6 jcv-r a > i 3 7 fc«fc d , ±iBm^$nT u^A^t>^L^nrcmm 

Ji IB P'il'S.yi? U>i?tf&i$lZ&< , MZ-&m 

> h (Switch point) £**P<h IT, S^f^@^®^ 
#:fo& £ t\Z £ D , 10^ililT^Sn§. Lfd^T, 

(3. 3. 1 1 4 4 ©i^jfil) 

±fB^^MS (SI 6 4) fccfe^T, &l$mftftBft£ffittMftftaf 

»«#^u^;nc«^*r bfev^'&fctt, sf»if^ 
u ^ ;i/ £ -r £ s i&^-f & Bfc^M a -tun t> n s . 

XiZK iiTfeS. bfc^oT, ^j£ia#fc#JM$T&n* 

M8, HI 9 §#11)5:^6, £r/&#l3g ( S 1 6 4 ) \Z&Vf%>, 
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# §g © m m \z & & z> m # r%m yt m © » ft fs w ^ ; w © # * <z> #t p& & 
&Lt£^m&,±mmig. 1 8 0 K^T3?wftM^i^;w3:-&/&#! ! s(s 

15 16 4) 0»*^tbT^t5. bfe^t, l^^^nfe^Mff^fs 

$ z\zm 8 ic^-ri^jWft^^T^^^^ 182 oiisif i/^;KDi 
f&mm <s 1 6 4) ©tt^tiTi^ts. &mm<Dmwjzfr 

B8tSti5fc, ^il (SI 6 4) 
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mmytmm<Dv %, m&i 8 o tmmi 8 2 t^m^vtcmmm^u^ 

(S 1 6 4) ©^^t^S®^M^P^;i"©|gffl«L a ck D fe^gV^ffl 
T^^.t^fo^, ±IBL a£EI 7T*TSw itch points 

m-?% z. ttfp]m£tz.Z>. fete, ^^MoMMizfrfrZ L a «T-r n > 
1 3 7 fc«fc f)ftg$n§^ ^£MfcPS5t2tiT, ^J^WMH 

^m&m^woi&iu bib, LbiD hi&^mmmnu^)v\zm^-r 

20 (si 6 4) ©MMtiti^ts. ufe^^T, mfttsnrcmmm 
<D&te\^t£^^ft*m<Dmmm i i%v^)v\zmmxz> z\£\z&*), m.mm 

£ £ K, S witch point (WWtf'f 

25 >h) «, La (^J#ff^{i^l-^;l/) T&S^^Wc&tfTiBBJL 
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